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(54) N-benzenesulfonyl L-proline compounds as bradykinin antagonists 



(57) This invention provides a compound of the for- 
mula (i): 




0) 



or the pharmaceutically acceptable salts thereof where- 
in and are halo; R1 and 

R2 are independently hydrogen or 0^.4 aikyi; R' and 
R^ are each hydrogen or halo; and 
R5 is 



substituted with 05.^^ azabicycloall<yl; 

(b) -C3.9 azacycloalkyl-NH-(C5.^^ 
azabicycloall<yl optionally substituted 
with 0^.4 all<yl); 

(c) -NH-C1.3 all<yl-C(0)-C5.ii diazabi- 
cycloalkyi; 

(d) -NH-C1.3 allcyl-C(0)-NH-C5.ii 
azabicycloalkyi, the 05.1^ azablcy- 
cloalkyl being optionally substituted 
with C-,.4 allcyl; 

(e) -C3.9 azacycloalkyi optionally sub- 
stituted with 63.9 azacycloai)<yl; or 

(f) -NH-C^.s aikyl-NH-C(0)-G4.9 cy- 
cioaikyi-NHs. 

These compounds are useful for the treatment of 
medical conditions mediated by bradykinin such as in- 
flammation, allergic rhinitis, pain, etc. This invention al- 
so provides a phannaceutical composition comprising 
the above compound. 



Q. 

lU 



(3) '^3-9 diazacycioallcyi optionaily 
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Description 
Technical Field 

5 [0001] This Invention relates to novel N-benzenesu!fonyl L-proline compounds. These compounds are useful as 
antagonists of bradykinin, and are thus useful in the treatment of inflammation, asthma, allergic rhinitis, pain or the like 
in mammalian, especially humans. The present Invention also relates to a phanmaceutical composition comprising the 
above compounds. 

10 Background Art 

[0002] Bradykinin ("BK") is generated under normal conditions in mammalia by the action of various plasma enzymes 
such as kaliikrein on high molecular weight kinlnogens. It is widely distributed in mammals, and relates Its two receptor 
subtypes, B.| and 82. The actions of 6K at the 82 receptor include mainly contraction of arterial and venous preparations, 

15 although it can cause relaxation of peripheral resistance vessels as well. 

[0003] Many of the more important functions of BK, such as increases in vascular pemneability, pain, and vasodila- 
tation, however, are mediated by the 82 receptor. These effects at the 82 receptor are believed to be responsible for 
BK's role in numerous diseases, such as inflammation, cardiovascular disease, pain, and the common cold. Hence 
antagonists at the 82 receptor should find considerable therapeutic applications. Most of the efforts in this area thus 

20 far have been directed at peptidic analogues of the BK structure, some of which have been studied as analgesics and 
antiinflammatory agents. 

[0004] Numerous N-benzenesulfonyl L-proline compounds as a Bg antagonist have been synthesized, and disclosed 
in a number of patent publications such as international publication Nos. WO 97/41104, WO 96/13485, WO 99/00387, 
WO 98/24783, WO 98/03503, WO 97/24349. WO 97/07115 and WO 96/40639. 
25 [0005] Intematlonal Publication Number WO 98/24783, WO 98/03503, WO 97/24349, WO 97/071 1 5 disclose a va- 
riety of N-benzenesulfonyl L-proline compounds as antagonists of bradykinin. 

[0006] it would be desirable If there were provided a non-peptide antagonist of the B2 receptor, having an improved 
82 antagonistic activity and a good metabolic stability against human liver microsomes. 

30 Brief Disclosure of the Invention 

[0007] The present invention provides a compound of the following fomnula: 



50 



45 



40 



35 




or the pharmaceutically acceptable salts thereof wherein 



55 



and X2 are independently halo or alkyi; 

and are independently hydrogen or akyi; 
R3 and R* are independently hydrogen or halo; and 
R5 is 



Ik 
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(a) -C3.9 diazacycloalkyi optionally substituted with C^^^ azablcycloalkyi; 

azacycloaIkyl-NH-(C5.ii azabicycloakyi optionally substituted with C^^ alkyi); 

(c) -NH-C1.3 alkyl-C(0)-C5.ii diazabicycloalkyi; 

(d) >NH-C^.3 alkyl*C(0)-NH-C5.i^ azablcycloalkyi, the C^^^ azablcycloalkyi being optionally substituted with 
5 Ci.4alkyl; 

(3) '^3-9 azacycloalkyi optionally substituted with 03.9 azacycloalkyi; or 
(f) -NH-C^.g alkyl-NH-C(0)-C4.9 cycloalkyl-NHg. 

[0008] The N-benzenesulfonyl L-proline compounds of this invention have an antagonistic action towards bradyklnin 

to and are thus useful in therapeutics, particularly for the treatnfient of inflammation, rheumatoid arthritis, cystitis, post- 
traumatic and post ischemic cerebral edema, liver cirrhosis, Alzheimer's disease, cardiovascular disease, pain, com- 
mon cold, allergies, asthma, pancreatitis, burns, virus infection, head injury, multiple trauma, rhinitis, hepatorenal failure, 
diabetes, metastasis, pancreatitis, neovascularization, corneal haze, glaucoma, ocular pain, ocular hypertension or 
the like in mammalian, especially humans. 

15 [0009] The N-benzenesulfonyl L-proline compounds of this invention have an antagonistic action towards bradykinin 
and are thus useful in therapeutics, particularly for the treatment of Amyotrophic lateral sclerosis, Huntington's disease, 
Parkinson's disease, multiple sclerosis, stroke, head trauma, post-surgical brain edema, brain edema (general), cyto- 
toxic brain edema (such as that associated with brain tumors, stroke, head trauma, etc.), brain edema associated with 
metabolic diseases (renal failure, pediatric metabolic diseases, etc.), rheumatoid arthritis, osteoarthritis, migraine, neu- 

20 ropathic pain, pruritis, brain tumor, pseudotumor cerebri, glaucoma, hydrocephalus, spinal cord trauma, spinal cord 
edema, neurodegenerative diseases, respiratory diseases, diuresis, natriuresis calciuresis, COPO (chronic obstructive 
pulmonary disease), post-traumatic brain injury, itching, sepsis or the like in mammalian, especially humans. 
[001 OJ The present invention provides a pharmaceutical composition for the treatment of disease conditions mediated 
by bradykinin, in a mammalian subject, which comprises administering to said subject a therapeutically effective amount 

25 of a compound of fomnula (I). 

[0011] Further, the present invention also provides a phannaceutical composition for the treatment of inflammation, 
rheumatoid arthritis, cystitis, post-traumatic and post ischemic cerebral edema, liver cirrhosis, Alzheimer's disease, 
cardiovascular disease, pain, common cold, allergies, asthma, pancreatitis, bums, virus infection, head injury, multiple 
trauma, rhinitis, hepatorenal failure, diabetes, metastasis, pancreatitis, neovascularization, corneal haze, glaucoma, 

30 ocular pain, ocular hypertension or the like, which comprises a therapeutically effective amount of the N-benzenesul- 
fonyl L-proline compound of fonnula (I) or its phannaceutically acceptable salt together with a phamriaceutically ac- 
ceptable carrier. 

[0012] Further, the present invention also provides a pharmaceutical composition for the treatment of Amyotrophic 
lateral sclerosis, Huntington's disease, Parkinson's disease. Multiple sclerosis, Stroke, head trauma, Post-surgical 

35 brain edema, Brain edema (general), Cytotoxic brain edema (such as that associated with brain tumors, stroke, head 
trauma, etc.), Brain edema associated with metabolic diseases (renal failure, pediatric metabolic diseases, etc.). Rheu- 
matoid arthritis, Osteoarthritis, Migraine, Neuropathic Pain, Pruritis, Brain Tumor, Pseudotumor cerebri, Glaucoma, 
Hydrocephalus, Spinal cord trauma. Spinal cord edema, neurodegenerative diseases, respiratory diseases, diuresis, 
natriuresis calciuresis, COPD (chronic obstructive pulmonary disease), post-traumatic brain injury, itching or Sepsis, 

40 which comprises a therapeutically effective amount of a compound of fomiual (I) or its phannaceutically acceptable 
earner. 

[001 3] Also, the present Invention provides a method for the treatment of disease conditions mediated by bradykinin, 
in a mammalian subject, which comprises administering to said subject a therapeutically effective amount of a com- 
pound of fonnula (I). 

45 [001 4] Further, the present invention provides a method for the treatment of inflammation, rheumatoid arthritis, cys- 
titis, post-traumatic and post ischemic cerebral edema, liver cin-hosis, Alzheimer's disease, cardiovascular disease, 
pain, common cold, allergies, asthma, pancreatitis, burns, virus infection, head injury, multiple trauma, rhinitis, hepa- 
torenal failure, diabetes, metastasis, pancreatitis, neovascularization, corneal haze, glaucoma, ocular pain, ocular hy- 
pertension or the like, in a mammalian subject, which comprises administering to said subject a therapeutically effective 

so amount of a compound of fonnula (I). 

Detailed Description of the Invention 

[0015] As used herein, the tenn "halo" is fluoro, chloro, bromo or iodo (preferably tluoro or chloro). 
55 [001 6] As used herein, the term "alky!" means straight or branched chain saturated radicals, including, but not limited 
to methyl, ethyl, n-propyl, /sopropyl, r>-butyl, /sobutyl, seconc/a/y-butyl, fe/t/a/y-butyl. 

[0017] As used herein, the tenn "C4.9 cycioalkyi" means monocyclic alkyI having 4 to 9 carbon atoms, such as 
cyclobutyl, cyclopentyl, cycloheptyl, cyclohexyl, and the like. 
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[0016] As used herein, the term "03.9 azacycloalkyi, C3.9 diazacycloalkyi, Cs.^^ azabicycloalkyi or Cg.^^ 
diazabicycloalkyi " means a group wherein one or two carbons of mono- or bicyclic alkyi ring components are sub- 
stituted by nitrogen atoms, included, but not limited to. azetidinyl, piperazinyl, piperidino, piperidinyl, pyaolidinyl, azabi- 
cyclo[3.3.0]octyl, quinuclidinyl, azabicyclo[3.2.1]octyl, azablcyclo[3.3.1]nonyl, azabicyclo[2.2.2]octyl or diazabicycio 
[3.2.1 Joctyl. 

[0019] In the formula (I), is preferably (a) -03.9 diazacycloalkyi optionally substituted with 05.^^ azabicycloalkyi 
or (c) -NH-C-1.3 alkyl-C(0)-C5.ii diazabicycloalkyi, more preferably (a) -C4.8 diazacycloalkyi optionally substituted with 
Cs-io azabicycloalkyi or -NH-C^.3 alkyl-C(0)-Cs.^o diazabicycloalkyi, further preferably azabicyclo[2.2.2]octyl-piperazi- 
nyl, diazabicyclo[3.2.1]octyloxomethylamino or diazabicyclo[3.2.1]octyl-oxoethylamlno, and most preferably azabicy- 
clo[2.2.2]octyl-piperazinyl or diazabicyclo[3.2.1]octyl-oxomethylamino. 
[0020] Preferred compounds of this invention are those of the formula (I) wherein 

and X2 are chloro; 

and R^ are independently hydrogen, methyl or ethyl; 
R3 and R^ are independently hydrogen orfluoro; and 
R5 Is 

(a) -04.3 diazacycloalkyi optionally substituted with Cg.^o azabicycloalkyi; 

(^) azacycloalkyl-NH-(Ce.^o azabicycloalkyi optionally substituted with C<|.4 alkyi); 

(c) -NH-C^.3 a!kyl-C(0)-C6.io diazabicycloalkyi; 

(d) -NH-C^.s alkyl-C(0)-NH-C6.io azabicycloalkyi, the Cs-io azabicycloalkyi being optionally substituted with 

alkyi; 

(e) -C4.8 azacycloalkyi optionally substituted with C4.3 azacycioalkyi; or 
(0 -NH-C1.5 a!kyl-NH-C(0)-C5.8 cycloalkyl-NHg. 

[0021] Much preferred compounds of this invention are those of the formula (I) wherein 

R^ and R2 are methyl; R^ and R^ are hydrogen; and 

R5 is azabicyclo[2.2.2]octyl-plperazinyl, azabicylo[3.2.1]octanylaminoazetidinyl, diazablcyclo[3.2.1]octyl-ox- 
omethylamino, diazabicyclo[3.2,1]octyloxoethylamino, methylazabicyclo[3.2.1]octyl-aminooxomethylamino, 
methylazabicyclo[3.2.1]octyl-aminooxoethylaminosethylazabicyclo[3.2.1]octylaminooxomethylamino, piperidino- 
piperidinyl, [[(aminocyclohexyl)carbonyl]amlno]propylamino or [[(aminocyclohexyl)carbonyl]amino]butylamino. 

[0022] Also, prefen'ed compounds of this invention are those of the formula (I) wherein 

R5 is azabicyclo[2.2.2]octyl-piperazinyl, azabicylo[3.2.1]octanylaminoazetidinyl, diazabicyclo[3.2.1]octyl-oxomethyl- 
amino, methylazabicyclo[3.2.1]octylaminooxomethylamino, piperidinopiperidinyl or [[(aminocyclohexyl)carbonyl]ami- 
no]propylamlno. 

[0023] Preferred individual compounds of this invention are: 

8-[[3-Q(2S)-2-[[4-[(3S)-1-Azabicyclo[22.2]oct-3-yl]-1-piperazinyl]cait>onyl]pyn'olidinyQs 
zyl]oxy]-2,4-dimethylquinoline; and 

(2S)- W-[2-(3,8-Diazabicydo[32. 1 ]oct-3-yl)-2-oxoethyl]-1 -[[2,4-dichloro-3-[[(2,4-dimethyl-8-^ 
phenyt]su!fonyl]-2-pyrrolldinecarboxamide, and a salt thereof. 

General Synthesis 



[0024] The N-benzenesulfonyl L-proline compounds of fonnula (I) of this invention may be prepared by a variety of 
synthetic methods. 
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Preparation Method A: 
[0025] 



10 



15 



20 




(wherein X^, Ri, R2, r3, r4 r5 ai-e as already defined; and WSC is 1-[3-(dimethylamino)propyl]-3-ethyIcarbo- 
dilmide hydrochloride, HOBt is 1 -hydroxybenzotriazole hydrate. 

25 Scheme A-1 

[0026] To a stirred solution of the acid of fomiula (II) (150 mg, 0.294 mmol) and amine H-R^ (0.441 mmol) in CH2CI2 
(15 mL) were added HOBt (67 mg, 0.441 mmol) and WSC (84 mg, 0.441 mmol) at room temperature and the mixture 
was stirred overnight. To the mixture was added H2O (5 mL) and the organic layer was separated, washed with saturated 

30 aqueous NaHC03, brine, dried over MgS04, filtered and concentrated in vacuo. Column chromatography (NH gel, 
200-350 mesh, 8 g, CH2Cl2/MeOH = 99/1 to 90/1 0) afforded the coupling product including a compound of fonnula (I). 
[0027] In the described method A, 1 ,3-diisopropylcarbodiimide in place of WSC, t-BuOH-CH2Cl2(1 -1 ), DMF, or AcOEt 
In place of CH2CI2 were also used. For purification process, appropriate regins or solid-phase extraction method was 
also utilized when the small amount of the starting material (II) (about 50 ^xmol) were used. 

35 [0028] To a stirred solution of the coupling product including a compound of fonnula (I) (0.0964 mmol) in MeOH was 
added HCI-MeOH (2.9 mL) and the mixture was stirred for 15 minutes. Then the solvent was removed in vacuo to 
provide the HCI salt. 

[0029] Alternately, the N-benzenesulfonyl L-proline compounds of fonnula (la-ll) were prepared by reaction of a 
compound (III) with a compound of fonmula (IV) as indicated in the following Scheme A-ll. 

40 



45 



50 




55 

(wherein R^^ is hydroxy, C^.4 alkoxy (such as methoxy and ethoxy) or R^; Is halo; and the other symbols are as 
already defined are as already defined) 
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Scheme A-il 

[0030] This method utilizes a synthesis as described in WO97/071 1 5. This reaction Is carried out In a suitable reac- 
tion-inert solvent (anhydrous). Suitable solvents include, for example, aromatic hydrocarbons such as benzene, toluene 
5 and xylene; alcohols such as methanol, ethanol, propanol and butanol; ethers such as diethyl ether, dioxane and 
tetrahydrofuran; halogenated hydrocart^ons such as methylene dichloride, chiorofonm, dichtoromethane and dichto- 
roethane; amides such as N.N-dimethylfomiamide; and nitriles such as acetonttrlle. This reaction Is carried out at a 
temperature between -1 0 *C and 1 00 "C, preferably from 0 "*C to 50 **C for 5 minutes to 24 hours, preferably 30 minutes 
to 5 hours. 

10 [0031] In addition, the compounds (III) and (IV) which can be used herein may be either already known or may be 
prepared according to the reported methods. 

Preparation Method B: 

15 [0032] The compounds of fomriula (III) was prepared by the reaction of a compound (V) with a compound of fomiula 
(VI) as indicated in the following Scheme B. 



20 




^ Compound (III) 



(V) (VI) 



(wherein Is halo; and the other symbols are as already defined) 
30 Scheme B 

[0033] This method utilizes a synthesis as described in WO97/071 1 5. This reaction is carried out in the presence of 
base in a suitable reaction-inert solvent. Suitable base includes, for example, triethytamine. Suitable solvents include, 
for example, aromatic hydrocarbons such as benzene, toluene and xylene; alcohols such as methanol, ethanol, pro- 
35 panel and butanol; ethers such as diethyl ether, dioxane and tetrahydrofuran; halogenated hydrocah^ons such as 
chloroform, dichloromethane and dichloroethane; amides such as N,N-dimethylfonnamlde; and nitriles such as ace- 
tonltrile. This reaction is carried out at a temperature between -10 'C and 100 *'C, preferably from 0 *C to 40 for 5 
minutes to 24 hours, preferably 30 minutes to 3 hours. 

[0034] The compounds of fonmula (I), and the intemnediates above-mentioned preparation methods can be isolated 
40 and purified by conventional procedures such as recrystallization or chromatographic purification. 

[0035] The optically active compounds of this invention can be prepared by several methods known to a skilled 
person in the art. For example, the optically active compounds of this invention may be obtained by chromatographic 
separation or fractional crystallization from the final compounds or the Intennediates in racemic fomn thereof. Altema- 
tively, the optically active compounds may be prepared by optically selective reaction, enzymatic hydrolysis or reactions 
45 using optically active Intennediates. 

[0036] The N-benzenesulfonyl L-proiine compounds of this invention possess an asymmetric center Hence, the 
compounds can exist in separated (+)- and (-)-optically active forms, as well as in racemic one thereof. The present 
invention Includes all such fomns within Its scope. Individual Isomers can be obtained by known methods, such as 
optically selective reaction or chromatographic separation in the preparation of the final product or Its intemiedlate. 
50 [0037] The present Invention includes salt fomns of the compounds (I) as obtained above. 

[0036] Insofar as the N-benzenesulfonyl L-prollne compounds of this invention are basic compounds, they are ca- 
pable of fomnlng a wide variety of different salts with various inorganic and organic acids. 

[0039] The acids which are used to prepare the phannaceutlcally acceptable acid addition salts of the aforementioned 
N-benzenesulfonyl L-proline base compounds of this invention of fomnula (I) are those which form non-toxic acid ad- 
55 dition salts, i.e., salts containing phamnaceutically acceptable anions, such as the chloride, bromide, iodide, nitrate, 
sulfate or bisulfate, phosphate or acid phosphate, acetate, lactate, citrate or acid citrate, tartrate or bl-tartrate, succinate, 
malate, fumarate, gluconate, saccharate, benzoate, methanesutfonate, ethanesulfonate, benzenesulfonate, p-tolue- 
nesulfonate and pamoate (i.e., 1 .r-methylene-bis-(2-hydroxy-3-naphthoate). The acid addition salts can be prepared 
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by conventional procedures. 

[0040] The N-benzenesuffonyl L-proline compounds of the present Invention of fonnula (I) exhibit significant brady- 
klnin receptor-binding activity and therefore, are of value In the treatment of a wide variety of clinical conditions In 
mammals, especially human. Such conditions Include Inflammation, cardiovascular disease, pain, common cold, al- 
5 lergies, asthma, pancreatitis, bums, virus infection, head injury, multiple trauma and the lil<e. 

[0041 ] Therefore, these compounds are readily adapted to therapeutic use as bradyklnin antagonists for the control 
and/or treatment of any of the aforesaid clinical conditions in mammals, Including humans. 
[0042] Also, the compounds of fomnula (I) may be expected more effective therapeutic effects with being co-admln- 
istered with H^-antagonist 

10 [0043] Further, the present Invention also encompasses a phanmaceutlcal composition for the treatment of Inflam- 
mation, rheumatoid arthritis, cystitis, post-traumatic and post ischemic cerebral edema, liver cin'hosis, Alzheimer's 
disease, cardiovascular disease, pain, common cold, allergies, asthma, pancreatitis, burns, virus Infection, head Injury, 
multiple trauma, rhinitis, hepatorenal failure, diabetes, metastasis, cystitis, pancreatitis, amyotrophic lateral sclerosis, 
Huntington's disease, Parkinson's disease, multiple sclerosis, stroke, head trauma, post-surgical brain edema, brain 

15 edema (general), cytotoxic brain edema (such as that associated with brain tumors, stroke, head trauma.etc), brain 
edema associated with metabolic diseases (renal failure, pediatric metabolic diseases, etc.), rheumatoid arthritis, os- 
teoarthritis, migraine, neuropathic pain, pmritis, brain tumor, pseudotumor cerebri, glaucoma, hydrocephalus, spinal 
cord trauma, spinal cord edema, neurodegenerative diseases, respiratory diseases, diuresis, natriuresis calciuresis, 
COPD (chronic obstructive pulmonary disease), post-traumatic brain Injury, itching, sepsis, or the like, which comprises 

20 a therapeutically effective amount of the N-benzenesulfonyl L-prollne compound of formula (I) and HI -antagonist or 
their phamnaceuticaliy acceptable salt together with a phamnaceutically acceptable carrier. 
[0044] The compounds of the invention may advantageously be employed in combination with one or more other 
therapeutic ingredients selected from an antibiotic, anti-fungal, or anti-viral agent, an anti-histamlne, a non-steroidal 
antiinflammatory drug or disease modifying anti-rheumatic drug, 

25 [0045] The combination with an anti-hlstamine (H^ antagonist) is particulariy favorured for use in the prophylaxis and 
treatment of asthma and rhinitis. Examples of anti-histamine are chlorpheniramine, brompheniramine, clemastine, 
ketotifen, azatadine, loratadine, terfenadine, cetirizine, astemizole, tazifylline, levocabastine, diphenhydramine, 
temelastine, etolotifen, acrivastine, azelastine, ebastine, mequitazine, KA-398, FK-613, mizolastine, MDL-1 03896, lev- 
ocetirizlne, mometasone furcate, DF-1111301, KC-11404, carebastine, ramatroban, desloratadine, noberastine, se- 

30 lenotifen, allnastlne, E-4716, efletlrizlne, tritoqualine, norastemizole, ZCR-2060, WY-49051, KAA-276, VUF-K-9015, 
tagorlzine, KC-11425, epinastlne, MDL-28163 terfenadine, HSR-609, acrivastine and BMY-25368. 

Method for assessing biological activities: 

35 [0046] The activity of the N-benzenesulfonyl L-proline compounds of the present Invention, as bradyklnin antagonists, 
is determined by their ability to inhibit the binding of bradyklnin at its receptor sites in recombinant human bradyklnin 
B2 receptor expressing CH0-K1 cells (from Receptor Biology, Inc.) employing radioactive ligands. 
[0047] The bradyklnin antagonist activity of the N-benzenesulfonyl L-proline compounds Is evaluated by using the 
standard assay procedure described in, for example, Baenzlger N. L., Jong Y-J. I., Yocum S. A., Dalemar L. R, Wilhelm 

40 B., Vaurek R., Stewart J. M., Eur. J, Cell Bioi, 1992, 55, 71-80. This method essentially involves detennlning the 
concentration of the Individual compound required to reduce the amount of radiolabelled bradykintn ligands by 50% at 
their receptor sites in CH0-K1 cells, thereby affording characteristic IC50 values for each compound tested. 
[0048] More specifically, the assay Is carried out as follows. First, rat, guinea pig or monkey ileum tissues are minced 
and suspended in 25mM piperazine-N,N'-bis (2-ethanesuIfonic acid (PIPES) buffer (pH 6.8) containing 0.1 mg/ml of 

45 soybean trypsin inhibitor. Then, the tissues are homogenized using a Polytron homogenizer at setting 7 for 30 seconds 
three times, and then rehomogenized with a Teflon-coated homogenizer. The homogenized suspension was centri- 
fuged at 1 ,200 X g for 15 minutes. The pellet was rehomogenized and then centrifuged at 1 ,200 X g for 15 minutes. 
These supernatant were centrifuged at 10,000 X g for 60 minutes. The tissue pellets, CH0-K1 cell membrane are 
suspended in 25 mM PIPES buffer (pH6.8) containing 1 .25 mM dithiothreitol, 1.75 [ig/ml bacitracin, 1 mM ophenan- 

50 throline, 18.75jiM captopril, 1.25mg/ml bovine serum albumin (BSA), to prepare tissue/cell suspensions. Then, 10|xl 
of test compound solution dissolved In phosphate buffered saline (PBS, pH 7.5) containing 2% DMSO (final) and 0.1% 
BSA (wA^) or 10ml of 12,5 mM bradyklnin In PBS (pH 7.5) containing 0.1% BSA (wA/) are placed in a reaction 96-well 
plate. 15 p.1 of 8.3 nM [3H]bradykinin is added to the compound solution or bradyklnin solution in the 96-we!l plate. 
Finally 1 00 jil of the tissue or cell suspension are added to the mixture in the plate, and incubated at room temperature 

55 for 1 hour under the dark. After incubation, the resultant product in the reaction plates is filtered through 0.1 % potyeth- 
ylenimlne presoaked LKB filemriat. The filtrate is washed using a Skatron auto cell harvester The tissue bound radio- 
activity Is detennined using a LKB betaplate counter. The IC50 value Is detemnlned using the equation: 
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Bound=B„^/(1+[ll/IC5o) 

wherein [I] means the concentration of the test compound. 
5 [0049] Ail compounds prepared In the working examples as described below were tested by this method, and showed 

an IC50 value of 0.1 nM to 4 nl\4 in CH0-K1 cells with respect to inhibition of binding at its receptor. 

[0050] The most preferred compounds prepared in the working examples as described below were tested by this 

method, and showed an \C^q value of 0.5 nM to 3.3 nM in CH0-K1 cells with respect to inhibition of binding at its receptor. 

[0051] The possibility of dmg-drug interaction of the N-benzenesulfonyl, L-proline compounds of the present inven- 
10 tion, as bradykinin antagonists, is determined by their ability to inhibit the testosterone 6p-hydroxylase activity raised 

by CYP3A4 which is most abundant subtype of cytochrome P-450 in human. 

CYP3A4 interaction assay: 

15 [0052] This method essentially involves detennining the concentration of the individual compound required to reduce 
the amount of G^hydroxytestosterone by 50%. 

[0053] More specifically, the assay is carried out as follows. Human liver microsomes (0.2 mg/ml) were mixed with 
appropriate concentrations of kinin 83 antagonist. Then, incubated with the presence of 50 p.M testosterone, 1 .3 mM 
NADP+, 0.9 mM NADH, 3.3 mM glucose-6-phosphate, 3.3 mM MgClg, and glucose-6-phosphate dehydrogenase (8 
20 units/ml) in a total volume of 0.2 ml of 100 mM potassium phosphate buffer, pH 7.4, at 37 °C. After incubation (20 
minutes), 10 jxl of methylalchol containing internal standard was withdrawn. The medium was filtrated by membrane 
filter with centrifugation at 1 ,800 x g for 1 0 minutes, and the resulting filtrate was taken. 

[0054] A oP'hydroxylated metabolite of testosterone in samples was analyzed by HPLC. A sample of 20 \i\ was 
Injected to the HPLC system equipped with a Polymer CI 8 column (2.0 x 75 mm). The mobile phase consisted of 24% 
25 to 66% acetonitorile linear gradient including 1 0 mM ammonium phosphate, and with a flow rate of 0.35 ml/mln. 
[0055] The IC5Q value is determined using the equation: 

Actlvlty=Actlvity,^rtro/(^ +[iyiC5o) 

30 

wherein [I] means the concentration of the test compound. 

[0056] The most preferred compounds as memtined above of Working Examples showed IC50 values of more than 
10 nM. 

35 Human liver microsome assay: 

[0057] T1/2 value against human liver microsome was calculated by conventional procedure. More specifically, human 
liver microsomes (0.2 mg/ml) were mixed with 1 ^M of kinin B2 antagonist and incubated with in the presence of 1 .3 
mM NADP+, 0.9 mM NADH, 3.3 mM glucose-6-phosphate, 3.3 mM MgCl2, and glucose-6-phosphate dehydrogenase 
40 (8 units/ml) in a total volume of 1 .2 ml of 1 00 mM potassium phosphate buffer, pH 7.4, at 37 ''C. At specified incubation 
times (0, 5, 10, 30 minutes), an aliquot of 100 \i\ was withdrawn from the reaction mixture and mixed with 1 ml of 
acetonitrile containing internal standard. Protein was precipitated by centrifugation at 1,800 x g for 10 minutes, and 
the resulting supernatant was taken. 

[0058] Kinin B2 antagonist In samples were analyzed by LS/MS/MS, in a Sciex API-300 mass spectrometer linked 
45 with a Hawlett-Pakkered HP1 1 00 HPLC system. A sample of 20 \i\ was Injected to the HPLC system equipped with a 
Wakosil II 5C18 HG column (2.0 x 150 mm). The mobile phase consisted of 80% acetonitorile including 10 mM am- 
monium acetate, and the elutlon was isocratic with a flow rate of 0.3 ml/min. Part of the eluent from the HPLC column 
was introduced into the atmospheric ionization source via an ion spray Interface. T^/2 value is detenmlned using the 
equation; 

50 

T^f2 = 0'693/k 

wherein k Is elimination rate constant of the test compound. 
55 [0059] The compounds of the fomriula (1) exhibit excellent biological activity in vitro and in vivo as bradykinin antag- 
onists. Additionally, the compound of the f omnula (I) was stable against metabolism In human liver microsomes assay 
experiments. The most preffered compounds of Working Examples showed T1/2 values of more than 10 minutes. 
[0060] The compound of this Invention showed a good IC50 in CH0-K1 cells and a good T^/2 value, which are essential 
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for a practical drug. 

[0061] The N-benzenesulfonyl L-proIine compounds of formula (I) of this invention can be administered via either 
the oral, parenteral or topical routes to mammals. In general, these compounds are most desirably administered to 
humans in doses ranging from 0.3 mg to 750 mg per day, preferably from 1 0 mg to 500 mg per day, although variations 

5 will necessarily occur depending upon the weight and condition of the subject being treated, the disease state being 
treated and the particular route of administration chosen. However, for example, a dosage level that is in the range of 
from 0.06 mg to 2 mg per kg of body weight per day is most desirably employed for treatment of inflammation. 
[0062] The compounds of the present invention may be administered alone or in combination with phanmaceutically 
acceptable carriers or diluents by either of the above routes previously Indicated, and such administration can be 

10 earned out in single or multiple doses. More partlculariy, the novel therapeutic agents of the Invention can be admin> 
istered in a wide variety of different dosage fonns, i.e., they may be combined with various phamriaceutically acceptable 
inert carriers in the fomn of tablets, capsules, lozenges, troches, hard candies, powders, sprays, creams, salves, sup- 
positories, jellies, gels, pastes, lotions, ointments, aqueous suspensions, Injectable solutions, elixirs, syrups, and the 
like. Such earners include solid diluents or fillers, sterile aqueous media and various nontoxic organic solvents, etc. 

15 Moreover, oralpharmaceutical compositions can be suitably sweetened and/or flavored. In general, the therapeuticaliy- 
effectlve compounds of this Invention are present in such dosage fonns at concentration levels ranging 5% to 70% by 
weight, preferably 10% to 50% by weight. 

[0063] For oral administration, tablets containing various excipients such as microcrystalline cellulose, sodium citrate, 
calcium carbonate, dipotassium phosphate and glycine may be employed along with various disintegrants such as 

20 starch and preferably com, potato or tapioca starch, alginic acid and certain complex silicates, together with granulation 
binders like polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium stea- 
rate, sodium lauryl sulfate and talc are often very useful for tabletting purposes. Solid compositions of a similar type 
may also be employed as fillers in gelatin capsules; preferred materials in this connection also include lactose or milk 
sugar as well as high molecular weight polyethylene glycols. When aqueous suspensions and/or elixirs are desired 

25 for oral administration, the active ingredient may be combined with various sweetening or flavoring agents, coloring 
matter or dyes, and, if so desired, emulsifying and/or suspending agents as well, together with such diluents as water, 
ethanol, propylene glycol, glycerin and various like combinations thereof. 

[0064] For parenteral administration, solutions of a compound of the present invention in either sesame or peanut 
oil or in aqueous propylene glycol may be employed. The aqueous solutions should be suitably buffered (preferably 

30 pH>8) If necessary and the liquid diluent first rendered Isotonic. These aqueous solutions are suitable for intravenous 
injection purposes. The oily solutions are suitable for Intra-articular, intra-muscular and subcutaneous injection pur- 
poses. The preparation of all these solutions under sterile conditions is readily accomplished by standard pharmaceu- 
tical techniques well known to those skilled in the art. Additionally, It Is also possible to administer the compounds of 
the present invention topically when treating inflammatory conditions of the skin and this may preferably be done by 

35 way of creams, jellies, gels, pastes, ointments and the like, in accordance with standard phannaceutical practice. 

Examples 

[0065] The invention Is Illustrated in the following non-limiting examples In which, unless stated otherwise: all oper- 

40 ations were carried out at room or ambient temperature, that is, in the range of 1 8-25 ''C; evaporation of solvent was 
carried out using a rotary evaporator under reduced pressure with a bath temperature of up to 60 °C; reactions were 
monitored by thin layer chromatography (tic) and reaction times are given for illustration only; melting points (m.p.) 
given are uncorrected (polymorphism may result in different melting points); the structure and purity of all isolated 
compounds were assured by at least one of the following techniques: tic (Merck silica gel 60 F254 precoated TLC plates 

45 or Merck NH2 F254S precoated HPTLC plates), mass spectrometry, nuclear magnetic resonance (NMR), infrared red 
absorption spectra (IR) or microanalysis. Yields are given for illustrative purposes only. Flash column chromatography 
was carried out using Merck silica gel 60 (230-400 mesh ASTM) or Fuji Silysia Chromatorex® DU3050 (Amino Type, 
30-^50 \vm). Low-resolution mass spectral data (El) were obtained on a Automass 120 (JEOL) mass spectrometer. 
Low-resolution mass spectral data (ESI) were obtained on a Quattro II (Micromass) or ZMD (Micromass) mass spec- 

50 trometer. NMR data was detemriined at 270 MHz (JEOL JNM-LA 270 spectrometer) or 300 MHz (JEOL JNM-LA300) 
using deuterated chloroform (99.8% D) or dimethylsulf oxide (99.9% D) as solvent unless indicated otherwise, relative 
to tetramethylsilane (TMS) as internal standard in parts per million (ppm); conventional abbreviations used are: s = 
singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br. = broad, etc. IR spectra were measured by a Shimazu 
infrared spectrometer (IR-470). Optical rotations were measured using a JASCO DIP-370 Digital Polarimeter (Japan 

55 Spectroscopic CO, Ltd.). 

Chemical symbols have their usual meanings; b.p. (boiling point), m.p. (melting point), 1 (liter(s)), ml (millititer(s)), g 
(gram(s)). mg(milligram(s)), mol (moles), mmol (millimoles), eq. (equivalent(s)). 
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EXAMPLE 1 

84[3-[[(2S)-2-[r4-n3S)-1>AZABICYCLO[2.2.2lOCT-3-YLl-1'PIPERAZINYL]C^^ 
SULFONYLl-2,6-DICHLOROBENZYL10XY1-2,4-DIMETHYLQUINOLINE. HCI SALT 

5 

A. 1 ■[(3S)-1 -Azabicyclo[2.2.2]oct'3-ylH-berzyl-2.6-piperazinedione 

[0066] To a solution of /V-benzyllminodiacetic acid (2.23 g, 10.0 mmol) in THF (30 nnL) was added 1 , V-cartonylbis- 
1 H-imidazole (3.57 g, 22.0 mmol) at room temperature under nitrogen atmosphere. The resulting mixture was stin-ed 

10 at reflux temperature for 30 min (until the evolution of COg gas ceased, giving a clear solution), then cooled to room 
temperature. To the resulting mixture was added a solution of (3S)-3-aminoquinuclidine dihydrochloride (2.00 g, 10.0 
mmol) and trlethylamine (3.06 mL, 22.0 mmol) in THF (10 ml) stirred at room temperature under nitrogen atmosphere 
for 30 min via a cannula. The combined reaction mixture was stirred under reflux for 24 h, then cooled to room tem- 
perature and quenched with H2O (1 0 mL). The organic layer was extracted with EtOAc (50 x 2 mL) and the combined 

15 organic layers were dried over MgS04, concentrated in vacuo. The residue was purified by column chromatography 
(NH gel, 200-350 mesh, 150 g, EtOAc) to give a product (2.17 g, 69%) as a white solid. 
1H NMR (CDCI3) 5: 7.39-7.27 (m. 5 H), 4.73-4.66 (m. 1 H). 3.77-3.69 (m, 1 H), 3.60 

(s, 2 H), 3.38 (s, 4 H), 3.34-3.29 (m, 1 H), 3.02-2.93 (m, 1 H), 2.90-2.75 (m, 3 H), 1 .91 -1 .61 (m. 4 H). 1 .38-1 .28 (m. 1 H) 

20 B. (3S)-3-(4-Benzyl-1 -plperazinyl)-1 -azabicyclo[2.2.2]octane 

[0067] To a solution of 1-[(3S)-1-azabicyclo[2.2.2]oct-3-yl]-4-benzyl-2,6-piperazinedione (1.90 g, 6.00 mmol) in 
1,4-dioxane (40 mL) was added LiAIH4 (911 mg, 24.0 mmol) at room temperature under nitrogen atmosphere. The 
resulting suspension was stin-ed under reflux for 3.5 h, then cooled to 0 °C. The mixture was diluted with Et20 (80 mL), 
25 then treated carefully with Na2SO4-10 H2O (9.1 g) and anhydrous KF (1 g). After the resulting white suspension was 
stirred vigorously at room temperature for 30 min, the white precipitate was removed by filtration through a pad of 
cellte. The filtrate was concentrated in vacuo and the residue was purified by column chromatography (NH gel, 200-350 
mesh, 40 g, EtOAc) to give a product (1 ,39 g, 81%) as a white solid. 

^H NMR (CDCI3) 5: 7,32-7.24 (m, 5 H), 3.51 (s, 2 H), 3.01-1.98 (m, 16 H), 1.83-1.59 (m. 2 H), 1.48-1.40 (m, 1 H), 
30 1.30-1 .21 (m, 1 H) 

C. (3S)-3-(1 -Plperazinyl)-1 -a2abicyclo[2.2.2]octane 

[0068] A mixture of (3S)-3-(4-benzyl-1 -plpera2inyl)-1 -a2abicyclo[2.2.2]octane (1 .25 g, 4.37 mmol) and 400 mg of Pd 
35 (0H)2 (20 wt% on carbon) in MeOH (60 mL) was stirred at room temperature under hydrogen atmosphere (4 atm) for 
6 h. The reaction mixture was filtered th rough a pad of celite and the filtrate was concentrated in vacuo to give a product 
(850 mg, quant.). 

^H NMR (CDCIa) 8: 3.01-2.00 (m, 16 H), 1,81-1.65 (m, 2 H), 1.50-1.36 (m. 1 H), 1.36-1.20 (m, 1 H) 

40 D. 8-[[3-[[(2S)-2>[[4-[(3S)-1-A2abicyclo[2.2.2]oct-3-vll"1-piperazinyi]carbonyl]pyrrolidinyl]sulfonyl]-2, 
oxy]-2,4-dimethylquinoiine, HCI salt 

[0069] This compound was prepared by a procedure similar to that described in method A and AcOEt was used for 
the extraction solvent. Column chromatography (NH gel, 200-350 mesh, AcOEt/MeOH = 10/1-5/1) afforded a product. 
45 Free base 

1H-NMR (CD3OD) 5: 8.09 (d, J=8.6 Hz, 1H), 7.60 (d, J=:8.6 Hz, 1H), 7.58 (dd. J=8.4, 1.0Hz, 1H), 7.44 (t, J=8.2 Hz, 
1H), 7.27 (dd, J=8.4, 1.0Hz, 1H), 7.18 (d, J=1.0 Hz, 1H), 5.70-5.44 (m ,2H), 4.94 (dd, J=8.6, 3.6 Hz. 1H), 3.65-3.30 
(m, 6H), 2.94-2.60(m, 4H), 2,59 (s, 3H). 2.53 (s, 3H), 2.35-2.1 5 (m, 6H). 2.05-1 .90 (m, 2H). 1 .90-1 .55 (m, 6H), 1 .45-1 .20 
(m, 2H) 
50 HCI salt 

mp 181-184 ^C 

IR (KBr)Vn,a^: 3386, 2924 1655, 1638, 1439. 1333, 1269, 1153, 1030 cm'l. 
MS (m/z): 686.18 (ES+, exact mass 685.23) 



55 
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EXAMPLE 2 

A^ri-r[(2S)-1-[[2,4-DICHLORO>3-[[(2,4»DIMETHYL-8-QUINOLINYL)OXY]MCT^ 

PYRROLIDINYLICA RBONYL]-3-AZETIDINYL]-EXO^METHYL>8-AZABICYCLQ[3.2,1lOCTAN>3-AIVIINE 

5 

A. l-Benzhydryl-S-azetidinol 

[0070] A mixture of benzhydrylamine (25.0 g, 1 36 mmol), epichlorohydrine (1 2.6 g, 1 36 mmol) In MeOH (55 mL) was 
stirred for 3 days at room temperature. Then the mixture was stirred under reflux for 2 days. After cooling, the solvent 
10 was evaporated in vacuo and the resulting solid was washed with acetone (30 mL). Then the solid was suspended in 
EtgO (500 mL) and washed with aqueous 6N NaOH (100 mL). The organic layer was dried over MgS04 and concen- 
trated in vacuo to afford a product (1 3.6 g, 42%). This compound was used for the next reaction without further purifi- 
cation. 

^H-NMR (CDCI3) 8: 7.38-7.14 (m, 10H), 4.46-4.37 (m, 1H). 4.34 (s, 1H), 3.53-3.47 (m, 2H), 3.13 (brs. 1H). 2.92-2.86 
^5 (m, 2H) 

B. 1-Benzhydrvl-3-azetldinone 

[0071] To a stinted solution of oxalyl chloride (21 .6 g, 1 70 mmol) In CH2CI2 (270 mL) was added DMSO (26.6 g, 340 

20 mmol) at -78 °C. Then to the mixture was added dropwise a solution of 1-benzhydryl-3-azetidlnol (13.6 g, 56.7 mmol) 
in CH2CI2 (68 mL). After the mixture was stirred for 30 min, to the mixture was added triethylamlne (51 .6g, 510 mmol) 
at -78 °C, and the resulting mixture was wanned to room temperature and stirred for 30 min before H2O (50 mL) was 
added. The organic layer was separated, washed with brine, dried over MgS04 and concentrated in vacuo. The residue 
was purified by column chromatography (Si02, 230-400 mesh, 300g, Hexane/AcOEt = 7/1 to 3/1) to give a product 

25 (1 o.Og, 75%) as a yellow crystal. 

^H-NMR (CDCL3) 5; 7.49-7.45 (m, 4H). 7.32-7.17 (m, 6H), 4.58 (s, 1H), 3.99 (s. 4H) C./V-(1 -Benzhydrvl-3-azetidinyl)- 
exo8-methyl-8-azabicyclo[3.2.1]octan-3-amlne 

[0072] To a stirred suspension of 1-benzhydryl-3-azetldlnone (4.75g, 20.0 mmol) and exo-3-amlnotropane (2.80g, 
20.0 mmol) was added Ti(0iPr)4 (8.9 mL, 30 mmol) and the mixture was stirred at room temperature for 4h. Then to 
30 the mixture was added MeOH (90.0 mL) to dissolve the resulting precipitate. The mixture was treated carefully with 
NaBH4 (1 .14 g, 30.0 mmol) and stirred for 16h at room temperature before adding saturated aqueous NaHCOs (10 
mL). After the mixture was filtered through a pad of celite, the filtrate was concentrated in vacuo, The residue was 
purified by column chromatography (NH gel, 200-350 mesh, 120g, CH2Cl2/MeOH = 100/0 to 10/1) to give a product 
(3.45g, 48%) as a white solid. 

35 

D. ferf-Butyl 1 - benzhydryl-3-azetidinyl[ eyo-8-methyi-8-azablcyclo[3.2.1]oct-3-yl]carbamate 

[0073] To a stirred solution of /\/-(1-benzhydryl-3-azetidinyl)-exo-8-methyl-8-methyl-8-azabicyclo[3.2.1]octan- 
3-amine (3.45g, 9.54 mmol) in CH2CI2 (19 mL) was added B0C2O (2.08 g, 9.54 mmol) at room temperature and the 
40 mixture was stirred for 1 6h before adding saturated aqueous NaHCOg (10 mL). The organic layer was extracted with 
CH2CI2 (1 00 mL), dried over MgS04 and concentrated in vacuo. The residue was purified by column chromatography 
(NH gel, 200-350 mesh. 120 g. CH2Cl2/MeOH = 100/0 to 50/1) to give a product (4.13 g, 94%) as a yellow oil. 
1H-NMR (CDCL3) 8:7.41-7.38 (m, 4H), 7.28-7.13 (m, 6H), 4.46 (s, 1H), 4.23-4.08 

(m, 2H), 3.39-3.30 (m. 4H), 3.1 7 (brs, 2H). 2.32 (s, 3H). 2.08-1 .98 (m. 4H), 1 .66-1 .58 (m, 2H), 1 .50 (s, 9H). 1 .38-1 .32 
45 (m, 2H) 

E. fe/t-Butyl 3-azetidinyl[exo-8-methyl-8-azablcyclo[3.2.1 ]oct-3-y}]carbamate 

[0074] A mixture of fe/t-butyl 1- benzhydryl-3-azetldlnyl[exo-8-methyl-8-azablcyclo[3.2.1]oct-3-yl]carbamate (4.13g, 
50 8.95 mmol) and Pd(0H)2-C (20 wt% on carbon, 2,0g) In IVIeOH (41 mL) was stirred under hydrogen atmosphere (4 
atm) at room temperature for 8h. After the mixture was filtered through a pad of celite (30% MeOH-CH2Cl2, 20 mL), 
the filtrate was concentrated in vacuo. The residue was purified by column chromatography (NH gel, 200-350 mesh, 
120g, CHgClg/MeOH = 100/0 to 10/1) to give a product (3.0g, 100%) as a white solid. 

55 F. A^[1-rr(2S)-1-[[2,4-Dlchloro-3-[[(2,4-dimethyl-8-quinolinyl)oxy]methyllphenyl]sulfonvllpynrolidinvll^^ 
3-azetidinyl]-exo-8-methyl-8-azabicyclo[3.2.11octan-3-amine 



[0075] The coupling product (N-Boc compound) was prepared by a procedure similar to that described in method 
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A. Then the product was dissolved in 0.3 mL of MeOIH, to which was added 4 N HCI/dioxane (150 ^L, 600 ^mol). The 
mixture was agitated by swirling for 1 6 h at room temperature and concentrated to dryness. The deBoc compound was 
purified according to the procedure described in method A. 
MS (m/z) : 686.59 (ES+, exact mass 685.23) 

» 5 

EXAMPLE 3 

(250-/\^[2-(3,8-DIAZABICYCLO[3.2.1lOCT>3>YL)-2>OXOETHYLl>1>|T2.4-DICHLORO-3^ 
8-QUiNOLINYL)OXYlMETHYLlPHENYLlSULFONYLl-2-PYRROLIDINECARBOXAMIDE 

10 

A. Diethyl meso-1-Benzyl'2,5-pyrrolidinedicarboxylate 

[0076] A solution of Diethyl meso-2,5-dibromoadipate (50 g, 139 mmol) in benzene (150 mL) was heated to reflux. 
Then heating was discontinued and benzylamlne (50 mL) was added under stirring in 1h. At the end of the addition, 
IS the mixture was refiuxed for 20h. After cooling down, the hydrobromide salt was filtered off and washed with benzene, 
and the benzene solution was evaporated. The residue was distilled under reduced pressure (1 80-1 90 ""C / 0.3 mmhig) 

to give a product (39.9 g, 94%) as a yellow oil. 

1H NMR (CDCI3, 270 MHz) 5: 7.35-7.24 (m, 5H), 4.15-3.97 (m, 4H), 3.93 (s, 2H). 2.10-2,05 (m, 4H), 1 .24 (t, J= 7.1Hz, 
3H), 1.19(t, J = 7,3Hz, 3H) 

20 

B. Diethyl meso-2,5-Pyrrolidinedicarboxylate 

[0077] A mixture of diethyl meso^ -benzyl-2,5-pyrrolidinedlcarboxylate (13.1 g, 43 mmol), Pd(0H)2/C (20% wt, 6.5 
g) in MeOH was hydrogenated at 4 atm for 5h. The mixture was filtered through celite. The filtrate was concentrated 
25 in vacuo to give a product (26.3 g, 94%) as a light yellow oil. 

iH NMR (CDCI3, 270 MHz) S: 4.24-4.15 (m, 4H), 3.99-3.94 (m, 1H), 3.85-3.77 (m. 2H), 2.24-1.86 (m, 4H), 1.28 (t, J = 
7.1 Hz. 6H) 

C. Ethyl (2S*, 5ff*)-5-[(benzylamino)carbonyl]-2-Pyrrolidinedicart)oxylate 

30 

[0078] A mixture of diethyl meso-2,5-pyn'olidinedicarboxylate (26.3 g, 122 mmol), benzyamine (13.1 g, 122 mmol) 
in xylene (80 mL) was refiuxed for 18h. After cooling down, a white solid was separated. The filtrate was evaporated 
and the residue was distilled under reduced pressure to remove the byproducts, (byproducts 1^^ fraction, 55 <'C/0.2 
mmHg, 2^ fraction, 1 25 *C/0.2 mmHg) The crude residue (33 g) was used for the next step. 

35 

D. 3-Benzyl-3.8-diazabicyclo[3.2.1]octane'2,4-dione 

[0079] The crude ethyl (2S*, 5/?*)-5-[(benzylamino)cari3onyl]-2-Pyrrolidinedicarboxylate (33 g) was heated at 220 
*C for 5h. Then the residue was distilled under reduced pressure (1 75 ^C, 0.3 mHg) to give a yellow oil, which Included 
40 a byproduct. Then a mixture of this yellow oil and the distillation residue was purified by column chromatography (SiOg, 
230-400 mesh, 30 g, Hexane/AcOEt = 2/1 to AcOEt only) to give the desired pure product (2.74g, 10%) as a yellow 
oil. H NMR (CDCI3, 270 MHz) 8: 7.31 -7.23 (m, 5H), 4.80 (s, 2H). 4. 15-4.11 (m, 2H), 2.26-2. 1 5 (m, 2H). 1 .95-1 .88 (m, 2H) 

E. 3-Benzyl-3,8-diazabicyclo[3.2.11octane 

45 

[0080] To a stirred suspension of LIAIH4 (1 .37 g, 36.1 mmol) in dry EtgO (23 mL) was added a solution of 3-benzyl- 
3,8-diazabicyclo[3.2.1]octane-2,4-dione (2.74 g, 11.9 mmol) in dry EtgO (27.5 mL) dropwise at 0 ''C. Then the mixture 
was refiuxed for 46h. After cooling down, the mixture was quenched with H2O (1 .4 mL), 15% aq. NaOH (1 .4 mL) and 
H2O (4.1 mL) successively, filtered through celite. The filtrate was concentrated in vacuoXo provide a product (2.3 g, 
50 96%) as a yellow oil. This product was used for the next reaction without purification. 

F. fe/t-Butyl 3-Benzyl-3,8-diazabicyclo[3.2.1]octane-8-carboxylate 

[0081] To a stirred solution of 3-benzyl-3,8-diazabicyclo[3.2.1]octane (2.30 g, 11.4 mmol) in CHgClg (23 mL) was 
55 added B0C2O (2.48 g, 11 .4 mmol), and the mixture was stirred at room temperature ovemight. Then the mixture was 
treated with saturated aqueous NaHCOa and the organic layers were extracted with CH2CI2, dried over MgS04, and 
concentrated in vacuo. The residue was purified with column chromatography (SIO2, 230-400 mesh, 69 g, Hexane 
only to AcOEt/Hexane = 1/20/. then 1/10) to give a product (2.2 g, 65%) as a coloriess oil. 
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1H NMR (CDCI3, 270 MHz) 8: 7.31-7.23 (m. 5H). 4.20-4.10 (m, 1H). 3.47 (s, 2H). 2.60 (dd. J = 11.0, 3.0 Hz, 2H), 
2.35-2.20 (m. 1 H). 1 .92-1 .77 (m, 4H), 1 .46 (s, 9H) 

G. fe/t-Butyl 3,8-diazabicyclo[3.2.1]octane-8-carboxylate 

5 

[0082] A mixture of fe/t-butyl 3-ben2yI-3,8-dia2ablcyclo[3.2.1]octane-8-carboxylate, Pd(0H)2-C (1 .1 g) in MeOH (22 
mL) was stirred under hydrogen atmosphere (4 atm) for 10 h at room temperature. The mixture was filtered through 
celite and the filtrate was concentrated in vacuo to give a product (1 .45 g, 94%) as a white solid. This product was 
used for next step without purification. 

10 

H. te/t-Butyl 3-[(1 ,3-dioxo-1 ,3-dihydro-2H-isoindol-2-yl)acetyl]-3,8-diazabicyclo[3.2.1]octane-8-carboxylate 

[0083] To a stin-ed solution of AAphthaloylglycine (725 mg, 3.53 mmol) and fe/t-butyl 3.8-diazabicyclo[3.2.1]octane- 
8-carboxylate (500 mg, 2.36 mmol) in CH2CI2 (20 mL) were added HOBt (481 mg, 3.53 mmol) and WSC (677 mg, 3.53 
'5 mmol) at room temperature and the mixture was stired overnight. To the mixture was added HgO (5 mL) and the 
organic layer was separated, washed with saturated aqueous NaHCOs, brine, dried over MgS04, filtered and concen- 
trated in vacuo. Flash chromatography (SiOg, 230-400 mesh, 30 g, CHgCla-MeOH = 98 / 2 to 92 / 8) afforded the 
product as a white solid (713 mg, 81%). 

1H NMR (CDCI3, 270 MHz) 8: 7.90-7.85 (m, 2H), 7.75-7.70 (m. 2H). 4.55 (d, J=14.7Hz, 1H), 4.36 (d. J=14.7H2, 1H), 
20 4.35-4.14 (m. 2H). 3.52 (s, 2H). 3.00-2.92 (m, 1H), 2.06-1.65 (m, 3H). 1.49 (s. 9H) 

I. fe/t-Butyl 3-(aminoacetyl)-3.8-diazabicyclo[3.2.1]octane-8-carboxylate 

[0084] To a stirred solution of fe/t-Butyl 3-[(1 ,3-dloxo-1 ,3-dihydro-2H-isoindol-2-yl)acetyll-3,8-dlazabicyclo[3.2.1 ]oc- 
25 tane-8-carboxylate (70.0 mg, 0.1 87 mmol) in EtOH (1 .9 mL) was added hydrazine monohydrate (1 9.0 mg, 0,375 mmol) 
at room temperature and the mixture was refluxed for 1 h. After cooling, the precipitates fomned were filtered off. The 
filtrate was evaporated in vacuo and the residue was purified by preparative TLC (SlOg, 20x20 cm, 1 mm, CH2CI2/ 
MeOH / aqueous NH3 = 92 / 6 / 2) to afford a product (21 .4 mg, 42%) as a white solid. 

^H NMR (CDCI3, 270 MHz) 6: 4.30-4.20 (m, 3H), 3.50 (d, J=17.0Hz, 1H), 3.35 (d, J=17.0Hz, 1H), 3.36-3.30 (m, 2H), 
30 3.00-2.87 (m, 2H), 2.00-1 .90 (m, 2H), 1 .72-1 .58 (m, 2H), 1 .48 (s, 9H) 

J. (2S)-/V-[2-(3,8-Diazabicyclo[3.2.1]oct-3-yl)-2-oxoethyl]-1-[[2,4-dichloro-3-[[(2.4-dimethyl-8-quinolinyl)o^^ 
phenyl]su[fonyl]'2'pyrrolidinecarboxamide 

35 [0085] The titled compound was prepared by a procedure similar to that described in method A. 
MS (m/z) : 660.37 (ES+, exact mass 659.17) 

EXAMPLE 4 

40 (2S)-1-[[2,4-DICHLORO-3-[[(2.4-DIMETHYL-8-QUiNOLINYL)OXY]METHYLlPHENYL]SULFONYL]-N-[EXO- 

2-[(8-METHYL-8-AZABICYCLO[3.2.1lOCT-3-YL)AMINOl-2-OXOETHYL]'2-PYRROLIDINECARBOXAMIDE, HCI 
SALT 



A. Benzyl exo-3-[(8-methyl-8-azabtcyclo[3.2.1]oct-3-yl)aminol-2-oxoethylcarbamate 

45 

[0086] To a solution of W-Cbz-glycine (3.58 g, 17.1 mmol) and exo-3-aminotropane2) (2.00 g, 14.3 mmol) in CHgClg 
(71 mL) was added WSC (3.01 g, 15.7 mmol) at room temperature. After stin-ed at room temperature for 18 h, the 
reaction mixture was diluted with water (50 mL) and stinted at room temperature for 30 minute. The water phase was 
separated and extracted with CH2CI2 (50 mL x2). The combined organic phase was washed with brine, dried over 
50 MgS04 and concentrated in vacuo. Flash chromatography of the residue (NH gel, 200-350 mesh, 1 50 g, CH2Cl2/MeOH 
=100/1 to 50/1 ) afforded a product (2.18 g, 46%) as a colorless oil. 

^H NMR (CDCI3, 270 MHz) 8: 7.41-7.29 (m. 5 H). 5.76 (brs, 1 H), 5.46 (brs, 1 H), 5.12 (s, 2 H). 4.20-4.01 (m. 1 H), 
3.80 (d, J= 5.5 Hz, 2 H), 3.19-3.09 (m, 2 H), 2.26 (s, 3 H), 2.09-1.96 (m, 2 H), 1.86-1.40 (m, 6 H) 

55 B. Exo-2-amino-N-(8-methyl-8-azabicyclo[3.2.1.]oct-3-yl)ethanamide 



[0087] A mixture of benzyl exo-3-[(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)amino)-3-oxopropylcarbamate (2.71 g, 8.17 
mmol) and 10% Pd on carbon (8.13 mg) in MeOH (17 mL) was stirred under hydrogen atmosphere (latm) at room 
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temperature for 18 h. Catalyst was removed by filtration and the filtrate was concentrated in vacuoXo afford a product 
* 1 .48 g as a colorless oil. This crude product was used for the next reaction without further purification. 

1H mn (CDCI3, 270 MHz) S: 4.30-4,10 (m, 1 H), 3.27 (s, 2 H), 3.30-3.10 (m. 2 H), 2.41 (s, 3 H), 2.18-2.10 (m, 2 H), 
1.90-1.60 (m. 6H) 

« 5 

C.(2S)-1-[[2,4-Dichloro-3-[[(2,4-dimethyl-8-quinolinyi)oxy]methyl]phenyl]sulfonyl]-/V-[exo-2-[(8-methyl-8-az^ 
[3.2.1 1oct-3-yl)amino]-2-oxoethyl]-2-pyrrolidinecarboxamide, HCI salt 

[0088] The title compound was prepared by a procedure similar to that described in method A-l 
10 Free base 

1H-NMR (CDCI3) 5: 8.12 (d, J=8.7 Hz. 1H), 7.62 (d, J=8.4 Hz, 1H), 7.57 (d. J=8.4Hz, 1H), 7.43 (t, J=7.9 Hz, 1H), 
7.25-7.17 (m, 2H), 7.16 (s, 1H). 7.01 (t, J =5.5Hz, 1H), 5.65-5.54 (m ,2H), 4.43 (dd, J= 6.8, 4.6Hz, 1H). 4.10-3.92 (m. 
2H), 3,83 (dd, J=5.2. 16.8Hz. 1H), 3.67-3.57 (m, 1H), 3.49 (dd, J=7,8, 16.1Hz, 1H). 3.05 (brs, 2H), 2.65 (brs, 6H), 2.17 
(s, 3H). 2,20-2.15 (m. 2H), 2.02-1.90 (m, 4H), 1.75-1.57 (m, 4H), 1.25 (t. J=7.5Hz, 2H) 
15 MS (m/z): 688,1 8 (ES+, exact mass 687.20) 
HCI salt 
mp 190-1 92 «C 

EXAMPLES 

20 

(2S)-1-[[-1-[[2,4'DICHLORO-3>[[(2.4-DIMETHYL-8-QUINOLINYL)OXY]METHYLlPHENYLlSULFO^ 
PYRROLIDINYLICA RBONYLl-4-PIPERIDINOPIPERIDINE, HCI SALT 

[0089] The title compound was prepared by a procedure similar to that described in method A. 
25 Free base 

MS (m/z) : 659.19 (ES+, exact mass 658.21) 

1H-NMR (CDCI3) 6: 8.16 (d. J=8.6 Hz, 1H), 7.61 (d. J=8.4 Hz, 1H), 7.46 (d, J=8.4Hz, 1H), 7.40 (t. J=8.2 Hz, 1H), 7,24 
(d, J=8.6, 1.0Hz, 1H), 7.14 (s, 1H), 5.70-5.44 (m ,2H), 5.66 (s, 2H), 5.04-4.95 (m, 1H), 4.60-4.50 (m, 1H), 4.00-3.77 
(m, 1 H). 3.54-3.25 (m, 1 H), 3.51 -3.43 (m, 1 H), 3.1 5-2.90 (m, 2H), 2.68 (s, 3H), 2.65(s, 3H), 2.60-2.40 (m. 5H), 2.30-1 .30 
30 (m, 14H) 
HCI salt 
mp 163-167 ''C 

EXAMPLE 6 

35 

(2S)-1-[[3-[(2,4-DIMETHYLQUINOLIN-8-YL)OXYMETHYL]-2,4-DICHLOROPHENYLlSULFONYL] 
■N-[3-rr(3-AMINOCYCLOHEXYL)CARBONYLlAMINO]PROPYL]-2-PYRROLIDINECARBOXAMIDE. HCI SALT 

A. 3-[(te/t-Butoxycarbonyl)amino]cyclohexanecarboxyllc acid 

40 

[0090] To a suspension of 3-aminocyclohexanecarboxylic acid (0.72 g, 5.0 mmol) in dIoxane-HgO (1 0 mL-5 mL) were 
added 1 N aqueous NaOH (5.0 mL, 5.0 mmol) and di-fe/t-butyl dicarbonate (1 .2g, 5.3 mmol) at O'^C. The mixture was 
stirred for 1 day at room temperature, and concentrated in vacuo. The residue was diluted with H2O, acidified with 1 0% 
aqueous citric acid, and extracted with AcOEt. The extract was dried over MgS04, and filtered, Removal of solvent 
^5 gave a product (0.97g, 76%) as a white solid. 

1H-NMR (CDCI3) 8: 4.55-4.40 (1 H, m), 3.55-3.35 (1H, m), 2.50-2.20 (2H, m), 2.03-1.80 (3H, m), 1 .44 (9H, s), 1 .40-0.95 
(4H. m). 

B. (2S)-1-[[3-[(2.4-Dimethylqumolin-8-yl)oxymethyl]-2,4-dichlorophenyl]sulfonyl]-N-[3-[[3-[(ferf-but^^ 
50 amino]cyclohexylcarbonyllamino]propyl]-2-pyrrolidinecaitoxamide 

[0091] To a stirred mixture of (2S)-1-[[3-[(2,4-dimethylquinolln-8-yl)oxymethyl]-2,4-dichlorophenyl]su[fonyl]-N-(3-ami- 
nopropyl)-2-pyrrolidinecarboxamlde dihydrochlorlde"") in CHgClg (3 mL) was added triethylamine (33 jil, 0.23 mmol) at 
room temperature. After stimng for 10 min, 3-[(fe/t-butoxycarbonyl)amino]cyclohexanecarboxylic acid (example6-A, 
55 23 mg, 0.094 mmol), 1 -hydroxybenzotriazoie (13 mg, 0.094 mmol) and WSC (18 mg, 0.094 mmol) were added at room 
temperature. The mixture was stinted for 18h, washed with H2O and saturated aqueous NaHCOs. After removal of 
solvent, the residual oil was purified by column chromatography (SI02, 230-400 mesh, 1 .5g, CH2Cl2/MeOH = 99/1 to 
90/10) to provide a product (50 mg, 81%) as a colorless oil. 
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IH-NMR (CDCI3) 5: 8.1 1 (1 H, d. J=8.6 Hz), 7.64 (1 H, d, J=8.2 Hz), 7.55 (1 H, d, J=8.6 Hz), 7.44 (1 H, t. J=8.2 Hz). 7.25 
(1H, d, J=8.2 Hz), 7.16 (1H, s), 6.95-6.85 (1H, m), 6.65-6.50 (1H, m), 5.66 (2H, s), 4.54-4.40 (2H. m), 3.65-3.05 (7H. 
m), 2.66 (3H, s), 2.65 (3H, s). 2.30-0.90 (15H. m), 1 .43 (9H, s) 

C. (2S)-1-[[3-[(2,4-Dlmethylquinolin-8-yl)oxymethyl]-2,4-dichlorophenyl]sulfonyO-N-[34^^^ 
amino]propyl]-2-pyrrolidmecarboxamide, HCI salt 

[0092] To a stirred solution of (2S)-1 -[[3-[{2,4-dimethylquinolin-8-yl)oxymethyl]-2,4-dichlorophenyl]sulfonyl] 
•N-[3-[[3-[(fe/t-butoxycarbonyl)amino]cyclohexylcarbonyl] amino]propyl]-2-pyrrolldinecarboxamide (50 mg, 0.063 
mmol) In MeOH (3 mL) was added HCI-MeOH (1 mL) at room temperature, and the mixture was stirred for 1 8h. After 
removal of solvent, the residual solid was triturated with AcOEt, and collected to give a product (38 mg, 79%) as a 
white solid. 
Free base 

^H-NMR (CDCI3) 5: 8.11 (1H, d, J=8.6Hz), 7.64 (1H. d, J=8.2Hz), 7.56 (1H, d, J=8.6Hz), 7.44 (1H, t, J=8.2Hz), 7.25 
(1 H, d, J=8.2Hz), 7.1 7 (1 H, s). 7.00-6.90 (1 H, m), 6.70-6.55 (1 H, m), 5.64 (2H, s). 4.51 (1 H, dd, J=3.2,8.2Hz). 3.65-3.05 
(7H, m), 2.66 (3H, s), 2.65 (3H, s), 2.30-0.90 (15H, m) 
MS (m/z): 690.22 (ES+, exact mass 689.22) 

[0093] The chemical structures of the compounds prepared in the Examples 1 to 6 are summarized in the following 
table. 




(wherein and are chloro; R"' and R^ are methyl; and R^ and R4 are hydrogen) 

TABLE 



Ex. # 


R5 


1 


4-(1 -azabicyclo[2.2.21octy-3-yl)-piperazin-1 -yl 


2 


8-azabicylo[3.2.1]octanylaminoazetidin-1-yl 


3 


2-(3,8-diazabicyclo[3.2.1]oct-3-yl)-2-oxomethylamino 


4 


8-methyI-8-a2abicyclo[3.2.1]oct-3-yl-aminooxomethylamino 


5 


piperidinopiperidiny! 


6 


[[(3-aminocyclohexyl)carbonyl]amlno]propylamino 



Claims 



1 . A compound of the fomiula (I): 
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or the pharmaceutically acceptable salts thereof wherein 

and X2 are Independently halo or C^.^ alkyi; 
R1 and R2 are independently hydrogen or 0^.4 alkyI; 
R3 and R4 are independently hydrogen or halo; and 
R5 is 

(a) '^3.9 diazacycloalkyi optionally substituted with C^^^ azabicycloalkyi; 

(b) -C3.9 azacycloalkyl-NH-(C5.i^ azabicycloalkyi optionally substituted with C^^ alkyI); 

(c) -NH-C1.3 alkyl-C(0)-C5.ii diazabicycloalkyi; 

(d) -NH-C^.3 alkyl-C(0)-NH-C5.^^ azabicycloalkyi, the C^^^ azabicycloalkyi being optionally substituted 
with C^^ alkyi; 

(e) -03.9 azacycloalkyi optionally substituted with 03.9 azacyctoalkyi; or 

(f) -NH-C1.5 alkyl-NH-C(0)-C4.9 cycloalkyl-NHa. 

A compound according to Claim 1 , wherein 
X** and X2 are chloro; 

R"* and R^ are independently hydrogen, methyl or ethyl; 
R^ and R^ are independently hydrogen or fluoro; and 
R5 is 

(a) diazacycloalkyi optionally substituted with Cg.^o azabicycloalkyi; 

(b) -C^Q azacycloalkyl-NH-(C3.io azabicycloalkyi optionally substituted with alkyi); 

(c) -NH-C1.3 alkyl-C(0)-C6.io diazabicycloalkyi; 

(d) -NH-C1.3 alkyl-C(0)-NH*C3.io azabicycloalkyi, the Cq.^q azabicycloalkyi being optionally substituted 
with alkyI; 

(e) -^4.3 azacycloalkyi optionally substituted with C4^ azacycloalkyi; or 
(0 -NH-C^.s alkyl-NH-C{0)-C5.8 cycloalkyl-NHa. 

A compound according to Claim 2, wherein and R2 are methyl; 

R3 and are hydrogen; and 

R5 is azabicyclo[2.2.2]octyl-piperazinyl, azabicyclo[3.2.1]octanylaminoazetidinyl, diazabicyclo[3.2.1]octyl-ox- 
omethylamino, diazabicyclo[3.2.1]octyl-oxoethylamino, methylazabicyclo[3,2.1]octyl-amlnooxomethylamino, 
methylazabicyclo[3.2.1]octylaminooxoethylamino, ethylazabicyclo[3.2.1]octyl-aminooxomethylamino, pipe- 
ridinopiperidinyl, [[(aminocyclohexyl)carbonyl]amino]propylamino or [[aminocyclohexyl)carbonyl]amino] 
butylamino. 



A compound according to claim 3, wherein R^ Is azabtcyclo[2.2.2]octyl-piperazinyl, azabicylo[3.2.1]octanylami- 
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noazetidinyt, diazabicyclo[3.2.1 ]octyl-oxomethyiamino, methyiazabicyclo[3.2.1 joctylaminooxomethylamino, pipe- 
ridinoptperidinyl or [[(aminocyclohexyl)carbonyl]amino]propylamino. 

5. A compound according to claim 1 selected from 8-[[3-[[(2S)-2-[[4-[(3S)-1 -Azabicyclo[2.2.2]oct-3-yl]-1 -piperazinyl] 
5 carbonylIpyrrolidinyl]sulfonyl]-2,6-dichloroben2yl]o)cy]-2,4-dimethylquinoline; and (2S)-N-[2-(3,8-Diazabicyclo 

[3.2.1loct-3-yl)-2-oxoethyl]-1-[t2,4-dichloro-3-[[(2,4-dimethyl-8-quinolinyl)oxy]methyllphenyI]^ 
necarboxamide, and a salt thereof. 

6. A phannaceutical composition which comprises a compound of the fomnula (1) or phannaceutically acceptable salt 
10 thereof as claimed in any one of the preceding claims and a phamnaceutically acceptable carrier. 

7. A compound of the fomnuia (I) or phamnaceutically acceptable salt thereof as claimed in any one of claims 1 to 5 
for use as a medicament. 

15 8. The use of a compound of the fonnula (I) or phamnaceutically acceptable salt thereof as claimed in any one of 
claims 1 to 5 for the manufacture of a medicament for the treatment of Inflammation, rheumatoid arthritis, cystitis, 
post-traumatic and post ischemic cerebral edema, liver cirrhosis, Alzheimer's disease, cardiovascular disease, 
pain, common cold, allergies, asthma, pancreatitis, bums, virus infection, head injury, multiple trauma, rhinitis, 
hepatorenal failure, diabetes, metastasis, pancreatitis, neovascularization, comeal haze, glaucoma, ocular pain 

20 or ocular hypertension. 

9. The use of a compound of the fomiula (I) or phannaceutically acceptable salt thereof as claimed in any one of 
claims 1 to 5 for the manufacture of a medicament for the treatment of amyotrophic lateral sclerosis, Huntington's 
disease, Parkinson's disease, multiple sclerosis, stroke, head trauma, post-surgical brain edema, brain edema 
25 (general), cytotoxic brain edema, brain edema associated with metabolic diseases, rheumatoid arthritis, osteoar- 

thritis, migraine, neuropathic pain, pmritis, brain tumor, pseudotumor cerebri, glaucoma, hydrocephalus, spinal 
cord trauma, spinal cord edema, neurodegenerative diseases, respiratory diseases, diuresis, natriuresis, calciu- 
resis, chronic obstructive pulmonary disease, post-traumatic brain injury, itching or sepsis. 

30 10. The use of a compound of the fomiula (I) or phannaceutically acceptable salt thereof as claimed In any one of 
claims 1 to 5 for the manufacture of a medicament for the treatment of a disease condition mediated by bradykinln. 

11 . A compound of the fonnula (1) or phamriaceutically acceptable salt therefore as claimed In any one of claims 1 to 
5 for the treatment of a disease condition mediated by bradykinln. 

35 

12. A compound of the fonnula (1) or phannaceutically acceptable salt thereof as claimed in any one of claims 1 to 5 
for the treatment of inflammation, rheumatoid arthritis, cystitis, post-traumatic and post ischemic cerebral edema, 
liver cirrhosis, Alzheimer's disease, cardiovascular disease, pain, common cold, allergies, asthma, pancreatitis, 
burns, virus Infection, head injury, multiple trauma, rhinitis, hepatorenal failure, diabetes, metastasis, pancreatitis, 

40 neovascularization, corneal haze, glaucoma, ocular pain or ocular hypertension. 

13. A compound of the fomula (1) or pharmaceutically acceptable salt thereof as claimed In any one of claims 1 to 5 
for the treatment of inflammation, rheumatoid arthritis, cystitis, post-traumatic and post ischemic cerebral edema, 
liver cirrhosis, Alzheimer's disease, cardiovascular disease, pain, common cold, allergies, asthma, pancreatitis, 

^5 burns, virus infection, head injury, multiple trauma, rhinitis, hepatorenal failure, diabetes, metastasis, pancreatitis, 
neovascularization, comeal haze, glaucoma, ocular pain or ocular hypertension. 
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